SEAP.GIiP-lGly8 

' 10 20 30 40 50 

GAATTCCGCCCACCATGCTGCTGCTGCTGCTGCTGCTGGGCCT6CGCCTG 
CTTAAGGCGGGTGGTACGACGACGACGACGACGACGACCCGGACGCGGAC 

MLLLLLLLGLRL> 
SEAP SIGNAL PEPTIDE, 



80 90 100 



60 70 »u . -- w 

CAGCTGAGCCTGGGCCACGGCGAGGGCACCTTCACCAGCGACGTGAGCAG 

GTCGACTCGGACCCGGTGCCGCTCCCGTGGAA.GTGGTCGCTGCACTCGTC 

Q L S L G> 

SEAP SIG >H G-.EGTFTSDVSS 

GLiP- 1GLYS > 



110 120 130 140 150 

CTACCTGGAGGGCCAGGCCGCCAAGGAGTTCATCGCCTGGCTGGTGAAGG 
G s TGGACCTCCCGGTCCGGCGGTTCCTCAAGTAGCGGACCGACCACT ± CC 
L E G QAA KE F I A W L V K> 



GLP-1GLY8. 



> 



GCCGCGGC 
CGGCGCCG 
G R G> 
> 



Figure 1 



. GLP-lGly8 

10 20 30 40 50 

GAATTCCGCCCACCATGAAGATCATCCTGTGGCTGTGTGTGTTCGGCCTG 
CTTAAGGCGGGTGGTACTTCTAGTAGGACACCGACACACACAAGCCGGAC 

MKIILWLCVF GL> 
PROEXEND I N 

60 70 80 90 100 
TTCCTGGCCACCCTGTTCCCCATCAGCTGGCAGATGCCCGTGGAGTCCGG 
AAGGACCGGTGGGACAAGGGGTAGTCGACCGTCTACGGGCACCTCAGGCC 
FLATLFPISVJQMPVE SG 
PROEXENDIN 

110 120 130 . 140 150 

CCTGTCCTCCGAGGACTCCGCCAGCTCCGAGAGCTTCGCCAAGCGCATCA 
GGACAGGAGGCTCCTGAGGCGGTCGAGGCTCTCGAAGCGGTTCGCGTAGT 
LS S E*DSA.SSESPAKRI> 

PROEXEND IN 



160 170 180 190 , 200 
AGCGCCACGGCGAGGGCACCTTCACCAGCGACGTGAGCAGCTACCTGGAG 
TCGCGGTGCCGCTCCCGTGGAAGTGGTCGCTGCACTCGTCGATGGACCTC 
HGE GTFTSDV.SSY I_jE> 
GLP-1 GLY-8 

K R> 
> 

210 220 230 240 250 
GGCCAGGCCGCCAAGGAGTTCATCGCCTGGCTGGTGAAGGGCCGCGGCTG 
CCGGTCCGGCGGTTCCTCAAGTAGCGGACCGACCACTTCCCGGCGCCGAC 
GQAA KEFIAWLVKGR G> 
GLP-1 GLY-8 > 



Figure 2 



Helodsnnin.GLP-1 Gly8 

10 20 30 40 50 

GAATTCCGCCCACCATGAAGAGCATCCTGTGGCTGTGTGTGTTTGGCCTG 
CTTAAGGCGGGTGGTACTTCTCGTAGGACACCGACACACACAAACCGGAC 

M KS I LWL CVF GL> 
PRO - HELODERMIN > 



60 70 80 90 100 

CTGATTGCCACCCTGTTCCCTGTGAGCTCXyCAGATGGCCATCAAGAGCAG 
GACTAACGGTGGGACAAGGGACACTCGACCGTCTACCGGTAGTTCTCGTC 
L I A T L F P V S W Q M A I K S R> 

PRO -HELODERMIN __> 



110 120 130 140 150 

ACTGTCCTCTGAGGACTCTGAGACAGACCAGAGACTGAAGCGCATCAAGC 
TGACAGGAGACTCCTGAGACTCTGTCTGGTCTCTGACTTCGCGTAGTTCG 
LS S EDS ETDQRLKR 1 K> 

PRO - HELODERMIN > 



160 170 180 190 200 

GCCACGGCGAGGGCACCTTCACCAGCGACGTGAGCAGCTACCTGGAGGGC 
CGGTGCCGCTCCCGTGGAAGTGGTCGCTGCACTCGTCGATGGACCTCCCG 
R> 

HGEGT FTSDV SSYL E G> . 

PRODUCT=GLP-l . _>• 



210 220 230 240 

CAGGCCGCCS^AGGAGTTCATCGCCTGGCTGGTGAAGGGCCGCGGC 
GTCCGGCGGTTCCTCAAGTAGCGGACCGACCACTTCCCGGCGCCG 



Q A A K E FIAWLV KGRG> 
PRODUCT=GLP-l > 



Figure 3 



GXP '.GLP-lGly8 

10 20 30 '40 50 

GAATTCCGCCCACCATGGTGGCCACCAAGACCTTTGCCCTGCTGCTCCTG 
CTTAAGGCGGGTGGTACCACCGGTGGTTCTGGAAACGGGACGACGAGGAC 

M V A T K T P A L L L L> 
PRO-GIP > 



60 70 80 90 100 

* 

AGCCTCTTCCTGGCTGTGGGACTGGGCGAGAAGAAGGAAGGCCACTTCAG 
TCGGAGAAGGACCGACACCCTGACCCGCTCTTCTTCCTTCCGGTGAAGTC 
S Li FLAVG LGE K KB G H F S> 

PRO -GIF > 



110 120 130 140 150 
CGCCCTGCCCAGCCTGCCAGTGGGCAGCCATGCCAAGGTGAGCTCCCCAC 
GCGGGACGGGTCGGACGGTCACCCGTCGGTACGGTTCCACTGGAGGGGTG 
A L P S L P VG.S HA K V S S P> 
PRO-GI? > 



160 170 ISO 190 200 

AGAAGCGCATCAAGCGCCACGGCGAGGGCACCTTCACCAGCGACGTGAGC 
TCTTCGCGTAGTTCGCGGTGCCGCTCCCGTGGAAGTGGTCGCTGCACTCG 
Q K R I K R> 

PRO-GIF >H G E G T F T S D V S> 

GLP-1GLYS • > 



210 220 230 240 250 

AGCTACCTGGAGGGGCAGGCCGCCAAGGAGTTCATCGCCTGGGTGGTGAA 
TCGATGGACCTCCCGGTCCGGCGGTTCCTCAAGTAGCGGACCGACCACTT 

S Y LE G Q A A K E F I A W.L V K> 
' GLP- 1GLY8 > 



260 

GGGCCGCGGC 
CCCGGCGCCG 
G R G> 



Fiigure 4 



J(furin) ,GLiP-lGly8 - 

10 20 30 40 50 

GAATTCCGCCCACCATGGGCAAGATCAGC^GCCTGCCCACCC^GCTGTTC 
CTTAAGGCGGGTGGTACCCGTTCTAGT.CGTCGGACGGGTGGGTCGACAAG 

MGKISSLPTQL- F> 
IGF1 1-48 > 



60 70 80 90 100 

AAGTGCTGCTTTTGTGACTTCCTGAAGGTGAAGATGCACACCATGAGCTC 
TTCACGACGAAAACACTGAAGGACTTCCACTTCTACGTGTGGTACTCGAG 

KCCPC DFL KVK MHTM S S> 
IGF1 1-48 ■ > 

110 120 130 140 150 

CAGCCACCTGTTCTACCTGGCCCTGTGCCTGCTGACCTTCACCAGCTCCG 
GTCGGTGGACAAGATGGACCGGGACACGGACGACTGGAAGTGGTCGAGGC 

S H L F Y L A L C L L T F T S S> 
. _IGF1 1-48 > 

160 170 180 • 190 200 

CCACAGCCAAGCGCATCAAGCGCCACGGCGAGGGCACCTTCACCAGCGAC 
GGTGTCGGTTCGCGTAGTTCGCGGTGCCGCTCCCGTGGAAGTGGTCGCTG 
A T A> 

>K R I K R> 

FUR IN CL >H GEGTFT SD> 

PRODUCT=GLP-l > 

210 220 230 240 250 
GTGAGCAGCTACCTGGAGGGCCAGGCCGCCAAGGAGTTCATCGCCTGGCT 
CACTCGTCGATGGACCTCCCGGTCCGGCGGTTCCTCAAGTAGCGGACCGA 
VSSYLEGQ AAKEFIA WL> 
PRODUCT=GLP-l > 

260 

GGTGAAGGGCCGCGGC 
CCACTTCCCGGCGCCG 
V K G R G> 
PRODUCT= > 



Figure 5 



IGF-I .GLP-lGlyB 

10 20 30 40 50 

GAATTCCGCCCACCATGGGCAAGATCAGCAGCCTGCCCACCCAGCTGTTC 
CTTAAGGCGGGTGGTACCCGTTCTAGTCGTCGGACGGGTGGGTCGACAAG 

M GKISSLP TQLF> 
IGF-I SIGNAL PEPTIDS_ > 



SO 



70 80 90 100 



* 



AAGTGCTGCTTTTGTGACTTCCTGAAGGTGAAGATGCACACCATGAGCTC 



TTCACGACGAAAACACTGAAGGACTTCCACTTCTACGTGTGGTACTCGAG 
K C C F C D F LKVKMHTM S,_ S> 
. IGF-I SIGNAL PEPTIDE > 

110 .120 130 140 150 

CAGCCACCTGTTCTACCTGGCCCTGTGCCTGCTGACCTTCACCAGCTCCG 
GTCGGTGGACAAGATGGACCGGGACACGGACGACTGGAAGTGGTCGAGGC 

SHLFYLALCLLTFT S S> 
IGF-I SIGNAL PEPTIDE > 

160 170 180 190 200 

* 

CCACAGCCCACGGCGAGGGCACCTTCACCAGCGACGTGAGCAGCTACCTG 
GGTGTCGGGTGCCGCTCCCGTGGA^GTGGTCGCTGCACTCGTCGATGGAC 
A T A> 

■ ■ >H GEGTFTSD'VSS Y L> 

GLP-1GLY8 > 

210 220 230 240 250 

GAGGGCCAGGCCGC'CAAGGAGTTCATCGCCTGGCTGGTGAAGGGCCGCGGC 
CTCCCGGTCCGGCGSTTCCTCAAGTAGCGGACCGACCACTTCCCGGCGCCG 
EGQAAKE-. F I AWL V KG R G> 

GLF-1GLY8 > 



Figure 6 



Preproglucagon . GLP-lGly8 

10 20 30 40 50 

GAATTCCGCCCACCATGAAAAGCATTTACTTTGTGGCTGGGCTGTTTGTG 
CTTAAGGCGGGTGGTACTTTTCGTAAATGAAACACCGACCCGACAAACAC 

M K S IY FVAGL F V> 
GLUCAGON SIGNAL PEPTIDE : 



60 70 80 90 100 

*• 

ATGCTGGTGCAAGGCAGCTGGCAACACGGCGAGGGCACCTTCACCAGCGA 

TACGACCACGTTCCGTCGACCGTTGTGCCGCTCCCGTGGAAGTGGTCGCT 
MLV.QGSWQ> 

GLUCAGON SIGNAL P >K G E G T ■ F T SD> 

GLP-1GLY8 > 



110 120 ■ 130 140 150 

CGTGAGCAGCTACCTGGAGGGCCAGGCCGC CAAGGAGTTCATCGCCTGGC 
GCACTCGTCGATGGACCTCCCGGTCCGGCGGTTCCTCAAGTAGCGGACCG 

V S S Y L E G OA A K E F I A W> 
: GLP - 1 GL Y 8 



160 

TGGTGAAGGGCCGCGGC 



ACCACTTCCCGGCGCCG 
L V K G R G> 
GLP-1GLYS . 



Figure 7 



icrypsin. GLP- lGly8 

10 .20 30 40 50 

GAATTCCGCCCACCATGCCCTCTTCTGTCTCCTGGGGCATCCTCCTGCTG 
CTTAAGGCGGGTGGTACGGGAGAAGACAGAGGACCCCGTAGGAGGACGAC 

M'PSSVSWGILLL> 
A1AT SIGNAL PEPTIDE 



60 70 80 90 100 

GCAGGCCTGTGCTGCCTGGTCCCTOTCTCCCTGGCTC7VCGGCGAGGGCAC 
CGTCCGGACACGACGGACCAGGGACAGAGGGACCGAGTGGCGCTCCCGTG 

AGLCCLVPVSL A> 
A1AT SIGNAL PEPTIDE ,>H G E G T> 



110 120 130 140 150 

CTTCLACCAGCGACGTGAGCAGCTACCTGGAGGGCCAGGCCGCCAAGGAGT 
GAAGTGGTCGCTGCACTCGTCGATGGACCTCCCGGTCCGGCGGTTCCTCA 

FT. SDV'S- SYLEGQAA K E> 
GLP-1GLY8 



160 170 
TCATCGGCTGGCTGGTGAAGGGCCGCGGC 
AGTAGCGGACCGACCACTTCCCGGCGCCG 
FIA-WLVKGR G> 
GLP-1GLY8 > 



Figure 8 



Factor IX. GLP-lGlyS 

10 20 30 40 50 

GAATTCCGCCCACCATGCAGAGAGTGAACATGATCATGGCAGAATCCCCA 
CTTAAGGCGGGTGGTACGTCTCTCACTTGTACTAGTACCGTCTTAGGGGT 

MQRVNMIM A E S p> 
PRO -FIX 



60 70 80 90 100 

* 

GGCCTGATCACCATCTGCCTCCTGGGATACCTCCTGTC'TGCTGAGTGCAC 
CCGGACTAGTGGTAGACGGAGGACCCTATGGAGGACAGACGACTCACGTG 

G L I T I C L L G Y LL. S AB C T> 
• PRO-FIX > 



110 120 130 140 150 

AGTGTTCCTGGACCATGAGAATGCCAACAAGATTCTGAACAGACCCAAGA 



TCACAAGGACCTGGTACTCTTACGGTTGTTCTAAGACTTGTCTGGGTTC^ 
V F L D H E N A N K I L N -R P K> " 
PRO -FIX 



160 . 170 180 190 200 

•k 

GGCATGGGGAGGGCACCTTCACCAGCGACGTGAGCAGCTACCTGGAGGGC 

CCGTACCCCTCCCGTGGAAGTGGTCGCTGCACTCGTCGATGGACCTC^CG 
R> 

>H GEGTFTSDVSSYL S G> 

GLP-1GLY-8 



210 220 .230 240 
CAGGCCGCCAAGGAGTTCATCGCCTGGCTGGTGAAGGGCCGCGGC 
GTCCGGCGGTTCCTCAAGTAGCGGACCGACCACTTCCCGGCGCCG 
Q A A K E F I A W L V K G R G> 
GLP-1GLY-8 



Figure 9 



ndin-4 (IGF-I) . GLF- IGlyS 

10 20 30 40 50 

GAATTCCGCCCACCATGAAGATCATCCTGTGG.CTGTGTGTGTTCGGCCTG 
CTTAAGGCGGGTGGTACTTCTAGTAGGACACCGACACACACAAGCCGGAC 

M K I I LWLCVF G L> 
PRO - EXENDIN- 4 : 

60 70 80 90 100 

* 

TTCCTGGCCACCCTGTTCCCCATCAGCTGGCAGATGCCCGTGGAGTCCGG 
AAGGACCGGTGGGACAAGGGGTAGTCGACCGTCTACGGGCACCTCAGGCC 
FLAT L F PI SW QMPVE S G: 
PRO- EXENDIN- 4 : 

110 120 130 140 150 

CCTGTCCTCCGAGGACTCCGCCAGCTCCGAGAGCCCTCTGAAGCCTGCCA 
GGACAGGAGGCTCCTGAGGCGGTCGAGGCTCTCGGGAGACTTCGGACGGT 
"L S S E D S A BSE S> 

PRO -EXENDIN- 4 >P L K P A> 

_ IGF-I PRO ; 

160 170 130 190 ' 200 

* 

AGTCTGCCAGACATG3AGAGGGCACCTTCACATCTGACGTGAGCAGCTAC 
TCAGACGGTCTGTACCTCTCCCGTGGAAGTGTAGACTGCACTCGTCGATG 
HGEGTFTSDVS SY> 
GLF-1GLY8 

K S A R> 

> 



210 220' 230 240 250 
CTGGAGGGCCAGGCCGCCAAGGAGTTCATCGCCTGGCTGGTGAAGGGCCGCGGC 
GACCTCCCGGTCCGGCGGTTCCTC2iAGTAGCGGACCGACCACTTCCCGGCGCCG 
LEGQAAKE FIAWLVKG R G> 
GLF-1GLY8 > 



Figure 10 



[ 



jQFI signal peptide^ 



11} GLP1-Gly8*| 



mi 



reproqlucagon 



| GLPl-GlyS 



alpha 1 antitrypsin 



ft 
I 



OLPl-GlyS [ 




^ predicted prohormone ccmwrtase cleavage site 



Figure 11 



GLP-1 Expression Levels in the 
Supernatant of Transfected 293 Cells 



100^- 




Figure 12 



[GLP-1J in Transfected 293 Supernatants 



100 




Figure 13 



GLP-1 Secreted From C2C12 Cells 



cL 

-J 

a 



0.01 



0.001 




EX4 



EX4(IGF1) 



FIX 



Figure 14 



MLP1 Concentration in Plasma 




Figure 15 




IP/6uj osooni6 



GeneSwitch Controf of GLP-1 Expression 




Figure 17 



Examples of Modified GLP-1 



HSs'-AIarGta^Vlto^^ 

Ala 25 -Lys-Glu-Phe-ne-Ala 30 -Tip-Leu-Va3-Lys (SEQ ID NO:23) 
His 7 -Aa-Glu-Gly'°-Thr-Phe^^ 

Ala^'-Lys-Glu-Phe-ne-Ala^-Trp-Leu-Val-Lys-Giy 35 (SEQ ID NO: 24) 
His 7 -Ala-Glu-Gl y '°-Thr-Phe^^ 

Ala^^Lys-Glu-Phe-De-Ala^-Trp-Leu-Val-Lys-Gl^^Arg (SEQ ID NO:25) 
His 7 Aai-Glu-Gly'M3u--Phe-^ 

Ala^-Lys-Glu-Phe-ne-Ala^-Tip-Leu-Val-Lys-Gy^Arg-Gly^-COOH (SEQ ID NO:26) 
His 7 -Ala-Glii-GIy 10 -Thr-Ph e -^^ 

Ala 25 -Lys-Glu-Phe-ne-Ala 30 -Tip-Leu-VaI-Lys.Gly JS -Arg-Gly 37 -COOH (SEQ ED NO:27) 
His 7 -AIa-Glu<}l y ^^^ 

Ala^-L^-Glu-Phe-Ee-Ala^-Trp-Leu-Val-Lys-Gly-'^Arg-Gly 37 (SEQ ID NO:28) 



His -Ala-Glu-Gly'^Thr-Phe-rnr-Ser-Asp ,5 -VaI-Ser-Lys-Tyr-Leu 20 -Glu-Gly-Gln-Ala- 
Ala 25 -Lys-Glu-Phe-ne-AIa 30 -Tip-I^uA^l-Lys.G]y 35 -Arg.GIy 37 -COOH (SEQ ID NO:29) 



His7 



AJa-Glu-Gly^-Thr-Phe-Thr-Ser-Asp 1 ^^ 

Ala 25 -Lys-Glu-Phe-ne-D-GLn 30 -Trp-Leu-Val-Lys-GIy 35 -Arg-Gly 37 -COOH (SEQ ID 
NO: 30) 



Figure 18A 



Asp-Glu-Phe-Glu-Arg-ffis 7 -Ala-Glu-Gly ,0 -Thr^^ . 

Leu^-Glu-Gly-Gln-Ala-Ala^-Lys-Glu-Phe-De-Ala^-Tip-Leu-Val-Lys-Gl^^Arg-Gly 37 - 

COOH(SEQIDNO:31) 

Giu-Phe-Glu-Arg-His 7 -Ala-Glu-Gly ,0 -Thr-Phe-^ 
Giu-Gly-Gln-Ala-Ala 2 ^Lys-Glu-Phe-Ile-Al^^ 
COOH (SEQ ID NO:32) 

A-g-ffis 7 -Ala-Glu-Gly ,0 -Thr-Phe-Th^ 

Al£-AIa 2 ^Lys-G]u-Phe-ne-Ala 30 -Trp-Leu-Val-Lys-Gly 35 -Arg-Gly 37 -COOH (SEQ ID 

NO:33) 



Figure 18B 
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